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(54) RADIO EQUIPMENT 

(57)Abstract: 

PURPOSE: To easily transit a wired system to a radio 
system by setting automatically a wired communication 
protocol. 

CONSTITUTION: An information processing unit 1 and a 
peripheral equipment or an information processing unit 2 
are connected by a cable 6 and a monitor cable 5 to 
monitor a wired communication circuit by a radio 
equipment 3'. The radio equipment 3' is provided with a 
mode changeover switch to select the usual radio 
communication mode or the communication condition 
identification mode. Furthermore, when data 
communication between the information processing unit 
1 and the peripheral equipment or the information 
processing unit 2 are executed in the state of the 
communication condition identification mode, the radio 
equipment 3' monitors a wired communication line and 
identifies and sets the communication condition. When 
the identification is finished, data of the communication 
condition are sent to a radio equipment 4' being other 

communication destination via a radio communication. channel and when the radio equipment 4' 
receives the data, the radio equipment 4' sets the communication condition. 
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Partial English Translation of JP 8-204777 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a radio device capable 
of transiting from a wired data communication system to a radio 
data communication system. 
[0002] 
[Prior Art] 

A document (Japanese Published Unexamined Application No . 
61-218249 ("Setting method of transmission control procedure") 
describes a setting method of transmission control procedure 
. characterized in that a control table is updatedby actual control 
values resulting from a communication test by a communication 
control procedure processing unit with respect to a terminal 
device . 
[0003] 

This method is such that the communication control 
processing unit is changed over from a usual transmission mode 
to a communication test mode to thereby prevent a transmission 
error from occurring with respect to only a part of control values 
of the procedure (a timer monitoring time ^ response time , number 
of retransmission requests, maximum number of times of sending 
and receiving, or the like) in communication control with a 
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predetermined terminal device, not such that the communication 
between devices with different transmission procedures is 
automatically performed. 
[0004] 

Furthermore, a document (Japanese Published Unexamined 
Application No. 4-167628, ^^Intelligent private radio station 
provided with line monitoring circuit") describes an intelligent 
private radio station provided with a line monitoring circuit 
characterized in that with a configuration of a plurality of 
terminals and controllers connected to the respective terminals , 
there are provided a function of monitoring radio communication 
between any two of the controllers and a switch for changeover 
between this monitoring function and a radio usual function. 
This monitoring function is only intended to record a 
communication status such as a message and an error on a radio 
channel, and thus the communication control is not converted 
based on the monitoring result. 
[0005] 

[Problem to be Solved by the Invention] 

In the above-mentioned conventional radio device, when 
a data communication system by a wired communication line as 
shown in Fig. 7 is to be developed to a data communication system 
by a radio communication channel as shown in Fig. 8, in the case 
where wired communication protocols between an information 
processing unit 1 and a radio device 3 and between a radio device 



4 and a peripheral device or an information processing unit 2 
in Fig. 8 are different^ in order to properly perforin the 
intercommunication, either the side of the information 
processing unit 1 and the peripheral device or the information 
processing unit 2, or the side of the radio devices 3 and 4 is 
required to match its own communication protocol to the 
communication protocol on the other side. In the conventional 
method, when transiting from the wired system to the radio system, 
there has been a problem that the communication procedure should 
be set by making a change in program or conducting a transmission 
test with respect to at least the device on either side. 
[0006] 

The present invention is. intended to solve the 
above-mentioned conventional problem, and an object of the 
present invention is to provide a radio device capable of 
automatically transiting from a wired system to a radio system 
with ease by automatically setting a wired communication 
protocol. 
[0007] 

[Means of Solving the Problem] 

A radio device of the present invention having a usual 
radio communication mode and a communication condition 
identification mode used when transiting from a wired system 
to a radio system, comprising monitoring means of monitoring 
wired communication performed between devices in the 
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conununication condition identification mode, communication 
condition identifying means of identifying a communication 
condition from communication data monitored by the monitoring 
means, communication condition setting means of automatically 
setting the communication condition identified by the 
communication condition identifying means and further 
automatically setting a communication condition sent from the 
external, and communication condition sending means of sending 
the communication condition set by the communication condition 
setting means to the external , wherein based on the communication 
condition set by the communication condition setting means, the 
usual radio communication mode is executed. Thereby, the 
above-mentioned object is accomplished. 
[0008] 

Furthermore, preferably, in the radio device of the present 
invention, there is provided mode changeover means of changing 
over the usual radio communication mode and the communication 
condition identification mode,, which is connected to an 
information processing unit and is also connected to a peripheral 
device or an information processing unit by a monitor cable, 
wherein when selecting the communication condition 
identification mode by the mode changeover means, the wired 
communication data to the monitor cable is monitored to 
automatically set the communication condition of the wired 
communication data, and when selecting the usual radio 



communication mode by the mode changeover means, the 
communication with the information processing unit is performed 
based on the communication condition set automatically. 
[0009] 

Furthermore, preferably, the radio device of the present 
invention has connection state detecting means of detecting a 
connection state of a connector section thereof on the side to 
which the monitor cable is connected with respect to the monitor 
cable, and changeover means of forcibly changing over to the 
usual radio communication mode regardless of the state of the 
mode changeover switch in the case where the monitor cable is 
not connected to the connector section. 
[0010] 

Furthermore, preferably, in the radio device of the present 
invention , there is provided display means of performing message 
display of ^^communication condition is being identified" while 
the wired communication data is being monitored to identify the 
wired communication condition, performing message display of 
^^communication condition identification is completed" when the 
identification of. the wired communication condition is completed, 
and performing message display of ^^identification is disabled" 
with respect to the communication condition when a communication 
protocol of the wired communication line is not matching, or 
when the wired communication condition cannot be identified, 
including a case where information necessary for the 
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identification does not exist in the communication data. 
[0011] 

Furthermore, preferably, in the radio device of the present 
invention, there is provided display means of performing massage 
display of ^^communication condition sending error" by detecting 
that the radio communication has not been performed properly 
when the communication condition is communicated to the radio 
communication destination by radio. 

[0012] 

[Operation] 

With the above-mentioned configuration, when transiting 
from the wired system to the ratio system, even when a control 
procedure is different, the radio device side monitors a 
complicated wired communication condition such as a control 
procedure program or control procedure setting parameter from 
the communication data by the monitoring means to identify the 
communication condition from this monitored communication data 
by the communication condition identifying means . This 
identified communication condition is automatically set by the 
communication condition setting means and further the 
communication condition sent from the external is automatically 
set by the communication condition setting means . Furthermore , 
the communication condition set by the communication condition 
setting means is sent to the external by the communication 
condition sendingmeans and further the usual radio communication 



mode is executed based on the communication condition set by 

the communication condition setting means . 

[0013] 

In this manner, the wired communication line is monitored 
in the communication condition identification mode to identify 
the communication protocol and automatically set the 
communication condition. Furthermore, this set communication 
condition is sent to the other radio device as a communication 
destination and the communication condition is automatically 
set in a similar manner to the radio device as a communication 
source. Thereby, the wired data communication system can be 
easily replaced with the'radio data communication system without 
developing and changing the communication protocol of the wired 
communication line each time. 
[0014] 

Thus, by providing a receiving function of the 
communication condition in the radio device, the radio device 
as the communication source can have the same function as that 
of the radio device as the communication destination on the radio 
data communication system. Specifically, the radio device not 
only is provided with an identification function and a setting 
function of the communication condition to send this set 
communication condition, but also has a function of receiving 
the communication condition sent from the other radio device 
and setting it as its own communication condition. This allows 
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the radio device to be connected to either side of the information 
processing unit and the peripheral device or the information 
processing unit^ which is economical. 
[0015] 

Furthermore, by providing the mode changeover means in 
the radio device, the mode changeover can be performed at 
arbitrary timing. This allows the mode changeover between the 
usual radio communication mode and the communication condition 
identification mode to be performed easily. 
[0016] 

Furthermore, when the communication condition is 
automatically set in the communication condition identification 
mode and then the changeover to the usual sending by radio is 
performed, if the mode changeover means remains in the 
communication condition identification mode, the radio device 
does not operate normally. In order to prevent this, the radio 
device is provided with the monitor cable connection detecting 
function, that is, in which for example, the presence/absence 
of connection of the monitor cable or the lilce is detected and 
when the monitor cable is not connected , the radio device operates 
in the usual radio communication mode automatically regardless 
of the state of the mode. 
[0017] 

Furthermore, in the communication condition 
identification mode of the radio device, the automatic setting 

8 



is completed and the communication condition is sent to the other 
radio device as the communication destination. However, since 
various types of communication protocols are monitored, time 
required for communication condition identification is varied 
depending on individual communication protocol and is 
indeterminate. Therefore, by performing the message display, 
indicating that the wired communication condition is being 
identified in the communication condition identification mode 
and the message display indicating that the identification is 
completed, by the display means, the confirmation of the 
operation state is enabled. 
[0018] 

Furthermore, in the case where the communication protocol 
is a special one that does not conform to a protocol standard 
for the wired communication line and thus cannot be identified 
by this radio device, or in the case where information necessary 
for identification does not exist in the communication data, 
the wired communication condition cannot be identified. Since 
the normal radio communication cannot be performed in a state 
in which the identification is disabled, by displaying the 
message of the communication condition identification error 
indicating that the identification failed, whether or not the 
setting of the communication condition has been performed 
properly can be confirmed. 
[0019] 




Furthermore, when the communication condition is 
communicated to the radio device as the communication destination 
through the radio communication channel, in some cases, the data 
of the communication condition cannot be sent because a 
communication distance is too far or because of a shielding or 
the like. In this case, in order to show that the communication 
condition could not be set in the radio device as the communication 
destination, the message of whether or not the communication 
condition has been properly sent by radio to the radio device 
by using the radio response receiving function of the radio device 
is displayed, which enables the confirmation of whether or not 
the communication condition has been set in the radio device 
as the communication destination without any error. 
[0020] 

[Preferred Embodiment of the Invention] 

Hereinafter, an embodiment of the present invention is 
described. 
[0021] 

Fig. 1 is a configuration diagram of a data communication 
system when a wired communication condition is automatically 
set, which shows one embodiment of the present invention. 
[0022] 

In Fig. 1, the information processing unit 1 and one or 
a plurality of peripheral devices or the information processing 
unit 2 are connected through a cable 6 as a wired communication 
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line and a monitor cable 5, and the information processing unit 
1 is connected to a radio device 3 ' through the cable 6 to configure 
the data communication system. These radio devices 3' and 4' 
each have a function of automatically setting a wired 
communication condition . 
[0023] 

In this manner, in the present invention, when a wired 
network as shown in Fig. 7 is replaced with a radio network as 
shown in Fig. .8, the radio devices 3' and 4' automatically set 
a communication protocol of the wired communication line so as 
to easily perform the replacement without changing the 
communicationprotocol of the wired communication line each time . 
[0024] 

Furthermore, in the present invention, the radio devices 
3 ' and 4 ' perform the communication protocol conversion between 
the wired communication line and a radio communication channel 
in a usual radio communication mode, which is a conventional 
basic function, and in addition, have a communication condition 
identification mode added as another operation mode, so that 
the wired communication protocol of the radio devices 3 ' and 
4' can be automatically set to the communication protocol of 
the existing wired communication line. 
[0025] 

The radio devices 3 ' and 4 ' as the radio data communication 
system after the communication protocol of the wired 
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conununication line is automatically set becomes as shown in Fig. 
8 , and operates in the usual radio communication mode of the 
two modes . 
[0026] 

Here, one example of the communication condition 
identification mode of these radio devices 3 ' and 4 ' is described 
referring to the drawings . 
[0027] 

Fig. 2 is a bloc]c diagram showing a configuration of the 
radio devices 3' and 4' in Fig. 1 and showing an electrical 
configuration in which the radio devices 3 ' and 4 ' automatically 
set the wired communication condition. 
[0028] 

In Fig. 2, a wired data sending and receiving section (DR) 
23 composed of a line driver/receiver circuit of the radio device 
3' is connected to a wired data communication control section 

(SIO) 22 , and further is connected to the information processing 
unit 1 through the cable 6 as the wired communication data line, 
so that the data to be communicated between this information 
processing unit 1 and the peripheral device or the information 
processing unit 2 is inputted from the information processing 
unit 1 and outputted to the wired data communication control 
section (SIO) 22. 

[0029] 

This wired data communication control section (SIO) 22 
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is a controller for serial/parallel data conversion, in which 
the data conversion is performed according to various 
communication conditions set by commands from a central 
processing unit (hereinafter, referred to as a CPU) 18. 
[0030] 

In the wired data communication control section (SIO) 22, 
in the case where the input data meets the set communication 
condition, the serial data is normally converted to parallel 
data, so that the CPU 18 can read it, while in the case where 
the input data does not meet the set communication condition, 
an error status is notified to the CPU 18. 
[0031] 

This CPU 18 controls a bit rate control section (BRC) 16 
connected to the wired data communication control section (SIO) 
22 so that the BRC 16 outputs various communication rate clocJcs 
and in addition, sets various communication parameters by 
commands with respect to the wired data communication control 
section (SIO) , and searches a combination of the communication 
parameter/bit rate by which the data can be normally read while 
malcing out a type of an error so that the input data can be received 
without any error. 
[0032] 

When reading the data properly, the CPU 18 recognizes that 
the wired communication condition has been identified and stores 
the communication parameter/bit rate at that time as the 



communication condition in a memory (RAM) 15 to complete the 
setting of the communication condition of the radio device 3' . 
[0033] 

Next, the CPU 18 sends the communication condition to the 
other radio device 4 ' through the radio communication channel 
to set the identified communication condition with respect to 
the radio device 4 ' . 
[0034] 

Specifically, the CPU 18 writes the data with the 
communication condition set to a radio data communication control 
section (HDLC) 14 connected to a data path 12. This radio data 
communication control section (HDLC) 14 is a communication 
controller performing high-level data linlc control, and when 
reading the data from the CPU 18, the radio data communication 
control section 14 converts the data, to serial data according 
to the communication setting of the radio protocol set in advance 
by the CPU 18 to output the serial data to a radio modulation 
and demodulation section (MODEM) 13 . This radio modulation and 
demodulation section (MODEM) 13 is a modulation and demodulation 
circuit for modulating and demodulating the data and carrying 
a signal to make space a communication channel, and when the 
data is inputted, a predetermined modulation is performed to 
output the modulated signal from the radio sending and receiving 
section 11. This radio sending and receiving section 11 is a 
transceiver of a space communication channel for performing space 
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propagation of the data , and when the modulated data is inputted , 
an electric wave or an optical output is sent to the space. 
[0035] 

On the other hand , the radio device 4 ' receives the electric 
wave or the optical signal sent from the radio sending and 
receiving section 11 of the radio device 3 ' in a radio sending 
and receiving section 31 , and converts this to an electric signal 
to output to a radio modulation and demodulation section (MODEM) 
33. In this radio modulation and demodulation section (MODEM) 

33, the modulated electric signal is demodulated and this 
demodulated data is outputted to a radio data communication 
section (HDLC) 34. This radio data communication section (HDLC) 

34, when the demodulated data is inputted, notifies a CPU 38 
of the receipt of the data. 

[0036] 

Furthermore, when receiving the notification of the data 
reception from the radio data communication section (HDLC) 34, 
the CPU 3 8 reads the data from the radio data communication control 
section (HDLC) 34 and stores the data of the communication 
condition at a predetermined address of a memory (RAM) 35 through 
a datapath 32 . Furthermore, when the data receipt is completed, 
the CPU 38 sends by radio the radio device 3 ' a receipt affirmative 
response to notify that the communication condition could be 
received through the radio data communication control section 
(HDLC) 34, the radio modulation and demodulation section (MODEM) 



33 and the radio sending and receiving section 31. 
[0037] 

Since these radio device 3' and the radio device 4' have 
the same electrical configuration, the radio device 3' , similar 
to the radio device 4 ' , can receive .and set the communication 
condition data sent by radio from the other radio device. 
[0038] 

A state of a mode changeover switch (S/W) 21 of this radio 
device 3 ' is read by the CPU 18 through an input and output port 

(PIO) 19. When the mode changeover switch (S/W) 21 is on, the 
CPU 18 operates the radio device 3' in the usual radio 
communication mode, and when the mode changeover switch (S/W) 
21 is off, the CPU 18 operates the radio device 3' in the 
communication condition identification mode. 

[0039] 

Fig. 3 is a configuration diagram showing electric 
connection relationships in the vicinity of a connector. of the 
monitor cable 5 on the radio device 3' side in the system of 
Fig. 1, which shows one example of detection of the presence 
/absence of connection to the monitor cable 5. 
[0040] 

As shown in Fig. 3, a terminal number T5 of a connector 
7 of the monitor cable 5 is electrically connected to a terminal 
number T6 inside the connector 7, and a terminal number T5 of 
a connector of the radio device 3' corresponding to this and 



a signal MC detecting the connection state of the monitor cable 
5 are pulled up at +5 V. In addition, a terminal number T6 of 
the connector of the radio device 3' is connected to a GND. 
[0041] 

This signal MC is a signal detecting the connection state 
of the monitor cable 5 and when the connector 7 of the monitor 
cable 5 is connected to the connector of the radio device 3 ' , 
the connector terminal numbers T5 and T6 are short-circuited 
and earthed to be low-level, while when the connector 7 of the 
monitor cable 5 is not connected to the connector of the radio 
device 3' , the connector terminal numbers T5 and T6 are opened 
to be high-level . This connection state of the monitor cable 
5 is read by the CPU 18 through a monitor cable detecting section 

(IP) 24. 

[0042] 

When the signal MC is high-level , that is , when the monitor 
cable 5 is not connected, the CPU 18 operates as the usual radio 
communication mode regardless of the on/off state of the mode 
changeover switch (S/W) 21. 
[0043] 

A display section (DISP) 20 of the radio device 3 ' displays 
a message such as "communication condition identification is 
underway identified/ completed", ''communication condition 
identification error" and ^'communication condition sending 
error" by an instruction of the CPU 18. 
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Fig. 1 

1 information processing unit 

2 radio device 

3 peripheral device or information processing unit 
Fig. 2 

1 information processing unit 

3 peripheral device or information processing unit 

Fig. 3 

2 radio device 

6 to peripheral device or information processing unit 

Fig. 7 

1 information processing unit 

3 peripheral device or information processing unit 

4 wired communication line 

Fig. 8 

1 information processing unit 

3 peripheral device or information processing unit 

5 radio communication channel 
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